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ABSTRACT OF THE DISCLOSURE .

A method of forming the bell end
joint connecting two pipes together is disclosed herein and
“utilizes 2 mandrel assembly including an elongated core
and a retractable ramp arrangement. A sealing gasket is
positioned around
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of a bell and Spigét

15

the core and to one side of the ramp .

arrangement. Thereafter, an end section of a heat de- °

formable pipe, heated to its deformableé state, is moved
concentrically over the core, retractable ramp arrange-
ment and sealing gasket to form an enlarged sleeve-or-bell
having an inner circumferential groove within which the
sealing gasket is located.
heated end section approaches the sealing gasket, the ramp
arrangement causes the end section to deform outwardly
and over the gasket, whereupon the ramp arrangement re-
tracts inwardly for allowing the outwardly deformed end
section to shrink back to the core and around the gasket.

BACKGROUND OF THE INVENTION
Field of the invention =

The present invention is directed generally to ihe for-
mation of pipe joints and more particularly to the:forma-
tion of the bell end of a bell and spigot joint. - ‘

DISCUSSION OF THE PRIOR ART |~ .

As is well known in the art, the female ‘couniterpart
member or bell end of a bell and spigot joint, ‘connecting
two pipes together includes an elongated ‘bell-shaped
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‘During this movement;as the
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sleeve having an inner circumferential groove and a'seal- -

ing gasket disposed within the groove. One common meth-
od of forming the bell end is to insert a core, with a
gasket positioned thereon, concentrically into a heated end

section of a heat deformable pipe. In this manner, ‘the

45

heated end section deforms around the' gasket and ulti- -

mately conforms to the contour of the core and’gaskeét to
form a bell-shaped sleeve displaying the aforedescribed
groove around the sealing gasket. e
In many cases, the aforedescribed method requires the
utilization of some sort of :
end section of the heat deformable pipe over the gasket
during the formation process. Heretofore, one typical way
of of achieving this has been to position a retainer ring
having a tapered side surface on the core and adjacent to
the sealing gasket. As the heated end section approaches
the gasket, the tapered surface of the retainer ring causes
the end section to deform outwardly and over the gasket.
The retainer ring, of course, remains within the ultimately
formed circumferential groove along with -the “sealing
gasket. o :
While the utilization of the aforedescribed retainer ring
is in certain cases satisfactory for directing the heated end
section over the sealing gasket, it does create drawbacks.
For example, the retainer ring adds to the cost in produc-
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separate means for carrying the -
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ing the bell end of a bell and spigot joint as well.as re-

quiring additional tolerance limitations. Further, in many
cases, the retainer ring and sealing gasket must be of
compatible design for maintaining the latter in place with-
in the inner circumferential groove. Hence, changing from

one type of gasket to another would require changing to a -~

2

:diffférébnlt type of retainer ring which can be inconvenient

.and/or expensive. .
- BRIEF’SUMMARY OF THE INVENTION

. Tn ‘hccordance with the foregoing deficiencies of the
prior art as well as other deficiencies thereof, an object
‘of the present invention is to provide a new and improved
‘nethod ‘of forming the bell end of 2 bell and spigot joint
in"one’end of a -heat’ deformable pipe.

= Another object of the present invention is to provide a
new- and improved- method -of forming the aforestated
bell end without utilizing retainer rings or other such
deforming ‘means in the formation thereof.

- These dnd other objects and features of the present in-
vention ‘will'become apparent from the following descrip-
tions. VT - ‘

" .." DESCRIPTION OF THE DRAWINGS -

. Tn-the ‘drawings:
- FIG. 1-is a frontal cross-sectional view of bell end of
4 bell-and spigot joint formed in accordance with the
‘present-invention; © - - o e o
~FIG. ‘2 is‘a frontal view of a- mandrel assembly de-
signed in accordance with the present invention and pref-
erably -utilized in forming the bell end of FIG. 1;
FIG.®3 is a sectional view taken along line 3—3 in
FIG. 25+ N
~FIG. 4 is a sectional view similar to FIG. 3, however,
with the mandrel assembly in a different operating posi-

tion; : :
" FIG. 5 is a sectional view taken along line 5—5 in
‘FIG. 2;and "~ -~

: FI.G'S.‘-G' o 9 are frontal sectional views of 2 portion of
“the “inandrel "assembly illustrating how the bell end is
formed over the assembly.

..~ DETAILED DESCRIPTION

' The present invention is directed to a new and im-
proved method of forming the bell end of a bell and
“spigot joint in an uncomplicated, reliable and economical
fashion, without requiring the use of the aforedescribed

retainér ring or other similar means in the forming proc-

ess. In accordance with a preferred method, a heated end
section of a heat deformable pipe is moved concentrically
-over a gasket supporting elongated core, the latter com-
prising  part of ‘a mandrel assembly designed in accord-
.ance with the present invention. By ultimately contour-
.ing the heated end section around the core and gasket, the
bell end is formed and takes the shape of an enlarged
‘bell-shaped sleeve having an inner circumferential groove
with the, gasket disposed therein.

In ordér to form the aforestated circumferential groove

“arotind the cote supported gasket, the heated end section,

in most cases, must be gradually deformed outwardly as

it approaches the gasket along the core. This is to allow
‘the ‘end. section to pass over the gasket without hanging
“up on one side thereof. One way in which the required
gradual outward deformation may be accomplished is
by utilizing an. appropriately designed retainer ring in the
manner. set forth hereinabove. However, in accordance
with a4 preferred embodiment of the present invention,
a retractable ramp, arrangement, also part of the afore-
stated mandrel assembly, is utilized in outwardly dJe-
forming the heated end section. Specifically, as the end
'section approaches the sealing gasket along the core, it
:moves up the ramp arrangement, thereby deforming out-
wardly: and over the gasket. After the end section has
_pas'sedoner'th_e gasket by a sufficient amount, the ramp
“arrangement is retracted inwardly for allowing the end
section to shrink around the gasket, In this manner, a

gasket of any suitable design may be provided in forming
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the bell end without requiring, for example, a comple-
mentary retainer ring or other such means. ..: .
Turning now to the drawings, wherein like compo-
nents are designated by like reference numerals through-
out the various figures, the bell end 10 of a bell and
spigot joint, formed in accordance with the present in-
vention, is shown in FIG. 1. Bell end 10 is formed from
one end section of a pipe constricted of a heat deform-
able material such as, for example, polyvinylchloride
and includes an enlarged bell-shaped sleeve 12 which
tapers inwardly at 14 and merges with the undeformed
section 16 of the pipe. While the heat déformiable pipe
and therefore the enlarged sleeve will be described and
illustrated as having a circular cross-section, it is to be
understood that other cross-sectional configurations are
contemplated. o
As illustrated in FIG. 1, the inner diameter of sleeve
12 is slightly larger than the outer diameter of unde-

formed section 16. Hence, the sleeve is adapted to re-.

ceive the male counter-part member or spigot (not
shown) of the bell and spigot joint in a coaxial fashion,
the spigot having an outside diameter equal to that of
undeformed pipe section 16. In this regard, the free end
of sleeve 12 is preferably flared outwardly at 18 in Order
to facilitate insertion of the spigot, In addition, sleeve 12
includes an enlarged annular furrow 20 which defines an
inner circumferential channel or groove 22. An ‘annular
sealing gasket 24 constructed of, for example, hard rub-
ber is disposed within the groove and extends inwardly a

substantial distance beyond the inner surface of the .

sleeve. In this manner, the gasket provides a reliable seal
between the spigot and bell end of the bell and spigot
joint.

While gasket 24 is shown as an O-ring having a circu-
lar profile, it should become apparent hereinafter that
the present invention is not limited to such a profile. In
fact, one advantage in using the forming method of the
present invention is that gaskets of various profiles are
quite compatible therewith. E

Turning to FIGS. 2 to 4, attention is directed to a
mandrel assembly 26 which is constructed in accordance
with the present invention and which is preferably utilized
in the formation of bell end 10. The mandrel assembly,
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ing not quité the entire length of the-core section. Each

. of-these slots receives a close fitting ramp bar 50 which
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preferably constructed of a rigid surface -material such. .

as steel, includes a first cylindrical core section.28 and an
axially spaced, enlarged and hollow core section 30 both
of which display outer cross-sectional diameters equal to
the inner diameters of undeformed pipe section 16 -and
enlarged sleeve 12, respectively. A

As illustrated best in FIG. 2, enlarged core section

30 tapers outwardly, rather abruptly, at its free end to
form a flared surface 32 and a mandrel support surface
34. The mandrel assembly is preferably supported in a
horizontal direction by, for example, one or. more sup-
port bars 36 connected at opposite ends to support sur-
foce 34 and stationary supports (not shown). As will be
seen hereinafter, the flared surface 32 is utilized in form-
ing the flared end 18 of bell end 10. Sl

50

Enlarged core section 30 also includes as annular re-

cess 40 adapted to receive the radially inward surface
of sealing gasket 24 and an annular ramped surface 42
tapering outwardly and away from recess 40 in the di-
rection of core section 28. As will be seen hereinafter,

60

ramped surface 42 aids in removing the gasket from the

recess after formation of bell end 10 about the .core =

sections. L
In accordance with the instant invention, mandrel as-

sembly 26 also provides a retractable ramp arrangement
44 which includes an intermediate hollow cylindrical core

section 46 coaxial with, positioned between and connect-

ing together the core sections 28 and 30. Intermediate
core section 46 preferably has the same outer diameter
as enlarged core section 30 and joins core section 28 by
an inwardly tapering section 37. In addition, core section
46 includes a plurality of axially extending and equally
circumferentially spaced open slots 48 (FIG. 2) extend-

is pivotally connected by, for example, pivot pin 52 at
one end near the end of core section 46 adjacent core
section 28. The ramp bars are movable between a first
retracted position, as illustrated in FIGS. 2 and 3, and a
second ramped position, as illustrated in FIG. 4.

As shown in FIGS. 2 to 4, the bars 50, when in a
first retracted position, extend parallel with the axis of
core section 46 and flush with the outer surface thereof.
However, when the ramp bars are in their respective sec-
ond or ramped positions, they extend outward at equal
angles with respect to the axis of core section 46 so as to
create an effective annular ramped surface leading up-
ward from core seétion 28 towards enlarged core sec-
tion 30. The ramp bars may be biased in their first posi-
tion by, for example, biasing springs (not shown), which
may also include means for preventing the bars from
pivoting into core section 46. As illustrated best in FIGS.
3 and 4, the pivot connected ends of the bars are pref-

“erably rounded at 54. As will be seen hereinafter, this is

to facilitate movement of the heated end section of a
heat deformable pipe up the ramped surface.

Ramp bars 50 are simultaneously moved from their
first retracted positions to their second ramped positions

by, for example, a drive arrangement 56 including a pis-

ton and cylinder assembly 58 which, for example, may be

‘actuated electrically, hydraulically of pneumatically by
‘means not shown. The cylinder 60 of assembly 58 is

suitably mounted (not shown) near the free end of en-

~Jarged core section 30 so that the piston 62 of the as-

sembly extends along the axis of and into core section
30. As illustrated in FIG. 3, a substantially cone-shaped
ramp bar engaging member 64 is positioned axially with-
in core sections 30 and 46 and supported at its base to
the free end of piston 62. The ramp bar engaging mem-
ber is appropriately dimensioned to move the ramp bars
from their axially parallel position to their ramped posi-
tion, as will be seen below.

When ramp bars 50 are in their first or retracted posi-
tions and when piston 62 is in a retracted position, as
viewed in FIG. 3, the free inner corners of the ramp bars
rest on or in close proximity to the external surface of
cone-shaped member 64 between the vertex and base
thereof. Upon actuation of piston and cylinder assembly
58, the piston moves from its retracted position, as il-
lustrated in FIG. 3, to an extended position, as viewed
in FIG. 4. This causes member 64 to move .axially for-
ward towards core section 28 which, in turn, causes the
ramp bars 50 to ride up the cone-shaped member and

‘move ouwtardly ‘to. their respective ramped positions.

Other suitable means may be utilized for providing this
type of movement of the ramp bars.

A conventional suction device (not shown) may be
applied: to the free open end of core section 30 for pro-

" ducing 'a low pressure atmosphere within the core sec-

tions 30 and 46 which may include a plurality of circum-
ferentially and longitudinally spaced air passages 66. In

_this manner, as will be seen hereinafter, inwardly direction
~guction forces are produced around the core sections-for
-aiding in the formation of bell end 10 around the core
“Sections. In addition, the suction may be of such magni-

tude so as to move ramp bars 50 to their retracted posi-
tions without utilizing the aforedescribed biasing means.

‘In this regard, conventional sealing means such as O-rings

(not shown) may be provided around the core sections
and suitably positioned so as to enable production of the
suction forces.

With mandrel assembly 26 constructed in the afore-
described manner, attention is now directed to a method
of forming bell end 10 in accordance with a preferred
embodiment of the present invention. As illustrated in
FIG. 6, a sealing gasket such as O-ring 24 is positioned
around core section 30 and within annular recess 40. If
desired or necessary, the core sections may be suitably
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lubricated and/or heated to reduce friction. The ramp
bars 50 are held in their respective second or ramped
positions.

After the end section of an appropriately dimensioned
heat deformable pipe has been heated to the range of
thermoelastic deformability, which can be provided in any
suitable way, the free end of the heated pipe section is
positioned concentrically around the free end of core sec-
tion 28. The end section is then moved forward up ta-
pered section 47, over the rounded edges 54 of the ramp
bars 5 and up the latter, as illustrated in FIG. 7. This, of
course, causes the end section to deform outwardly and
over O-ring 24. As forward movement is continued, the
free end of the heated end section moves past the O-ring
and deforms inwardly against the flared surface 32 of
core section 30. Movement is continued until the free end
moves slightly up surface 32, as viewed in FIG. 8. At this
time, internal suction and/or externally applied and ra-
dially inwardly directed pressure (not illustrated) may be
applied to the core sections 30 and 46. Simultaneously, the
cylinder 62 and cone-shaped member 64 are moved to
their retracted positions for allowing the ramp bars to
move back to their retracted axially parallel positions. Ac-
tuation of cylinder 60 for retraction of piston 62 and mem-
ber 64 can be accomplished in any suitable manner. For
example, the apparatus (not shown) for positioning the
heated end section over the core sections may be oper-
ably connected in a conventional way (not shown) for
actuating the cylinder when the free end of the heated
pipe section reaches a predetermined point on the flare
32 of core section 30.

Tt should be readily apparent from the foregoing that
the heated end section is closely contoured around the
three core sections 28, 30, and 46, the ramp bars 50
and O-ring 24, as illustrated in FIG. 9, to form bell end
10. The rounded corners 54 of the ramp bars and tapered
surface 47 produce the tapered section 14 of member 10
and the flared surface 32 of core section 30 produces the
flared end 18. Thereafter, the newly formed bell end is
allowed to cool to a temperature below the range of ther-
moelastic deformability, by for example, a prolonged
exposure to ambient femperature or by application of a
cooling fluid thereto. Once bell end 10 has sufficiently
cooled, it is separated from the mandrel assembly with O-
ring 24 remaining disposed within inner circumferential
groove 22. During initial separation, the O-ring moves up
ramped surface 42 deforming radially outwardly and
thereby easily moves out of recess 40.

The heated end section may be positioned around man-
drel assembly 26 and separated therefrom after forma-
tion of bell end 10 by conventional means such as an ap-
paratus illustrated and described in United States Letters
Pat. No. 3,520,047 issued to Muhlner et al. on July 14,
1970. In this regard, while the heated end section was
described as moving onto and over the core sections 28,
30 and 46, it should be readily apparent that the core sec-
tions could be moved into the heated end section or both
the mandrel assembly and end section could be moved
simultaneously.

It should be readily apparent from the foregoing that
bell end 10 is formed in an uncomplicated and reliable
fashion without the necessity of utilizing retainer rings
or other such means. In addition, while the bell end has
been described with an O-ring as gasket 24, the present
method is capable of and contemplates using gaskets of
various other cross-sectional profiles such as, for exam-
ple, V-rings, E-rings, M-rings, C-rings and so on. Fur-
ther, while the bell end as described, was formed from a
cylindrical pipe and displays a circular cross-section, it
is to be understood that bell ends having other cross-sec-
tional configurations may be formed in accordance with
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the present invention. In this regard, the mandrel assem-
bly could be modified in accordance with the cross section
configuration of the pipe to be used without departing
from the teachings of the present invention.

It is to be understood that variations and modifications
of the present invention may be made without departing -
from the spirit of the invention and that the scope of the
invention is not to be interpreted as limited to the specific
embodiment disclosed herein, but rather in accordance
with the appended claims when read in light of the fore-
going disclosure.

What I claim is:

1. A method of forming an inner circumferential
groove in a heat deformable pipe, said method compris-
ing: placing a groove forming member around an elon-
gated core and to one side of a predetermined segment
thereof; heating at least an end portion of said heat de-
formable pipe to the range of thermoelastic deforma-
bility; positioning one end of said core into the heated
end portion of said pipe by relative movement between
said core and end portion; providing relative movement
between said core and said heated end portion so that
said end portion extends around at least a portion of said
core including said groove forming member and said pre-
determined segment; during said last-mentioned relative
movement and as said end portion approaches said form-
ing member along said predetermined segment, causing
said end portion to deform outwardly so that a longitu-
dinal portion thereof passes over said forming member;
after said longitudinal portion has passed over said form-
ing, allowing the portion of said end portion positioned
around the predetermined segment of said core to retract
inwardly; retracting the end portion positioned on op-
posite sides of said forming member inwardly so as to
produce an inmer circumferential groove around said
member; and after the temperature of said end portion is
below the range of thermoelastic deformability, withdraw-
ing said core from said end portion and forming mem-
ber by relative movement between said core and end por-
tion.

2. A method according to claim 1 wherein said forming
member is a sealing gasket.

3. A method according to claim 2 wherein said sealing
gasket is disposed partially within a circumferential recess
provided around said core and including at least momen-
tarily deforming said sealing gasket outwardly during the
withdrawal of said core from said end portion.

4. A method according to claim 1 wherein the step of
causing said end portion to deform outwardly includes
moving said end portion up a plurality of circumferen-
tially spaced apart movable ramped surfaces and wherein
the step of allowing the portion of said end portion to re-
tract inwardly includes moving said ramped surfaces to a
position substantially parallel with the axis of said core.

5. A method according to claim 1 including radially en-
larging the end portion of said pipe during formation of
said inner circumferential groove.
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